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Abstract:-  My aim is to design heating ventilation and air conditioning (HVAC) system for a residential 
building, simultaneously control in temperature, humidity, cleanliness, proper distribution, noise level, 
comfort, energy efficient and cost effective. The project includes cooling and heating load calculations, 
fresh air, ventilation, exhaust design, duct design, pipe design, layout of accessories such as indoor and 
outdoor units and energy efficiency obtained on the project. 
With reference to the building plan and requirement of the case problem air conditioning load is 
estimated for seasonal conditions. The project is carried out on “Design of Geothermal Air Conditioning 
System for a Residential Building Load Calculation would be done using Hourly Analysis Program 
Software (HAP), while the duct sizing and pipe sizing would be done using McQuay duct and pipe sizer. 
I. INTRODUCTION 
The word geothermal has two parts: geo, meaning 
earth, and thermal, meaning heat. Thus, geothermal 
concerns using heat from the Earth. However, there 
are a few different applications of geothermal 
technology. The heat of the Earth can be used to 
generate electricity, which is typically done on the 
scale of power plants. When water is introduced to 
extremely hot rocks, it forms steam, which can be 
used to spin a turbine and generate electricity, as in 
a hydroelectric power plant or wind turbine. 
Traditionally, geothermal power plants have been 
established in the relatively rare regions where 
volcanic activity is near the Earth’s surface. More 
recently, engineers have also been experimenting 
with geothermal power generation in other areas by 
drilling extremely deep wells, then pumping fluids 
in to superheat them. Still, many energy experts are 
bullish on geothermal and expect it to grow over the 
next few years. Today, there are more than 8900 
megawatts (MW) of utility-scale geothermal 
capacity in 24 countries, enough electricity to meet 
the annual needs of 12 million typical households, 
according to the Geothermal Energy Association. 
Important constraints 
 Looping of coils 
 Selection of material  
II. RELATED WORK 
Geothermal heating and cooling is different than 
geothermal energy.  The word geothermal comes 
from the Greek words “geo” (meaning earth), and 
“thermos” (meaning heat). Earth heat describes both 
geothermal energy and geothermal heating, but each 
utilizes heat created by a different source. 
Geothermal energy is a natural energy source 
derived from the heat found in the earth’s core. An 
example of this is the magma, or liquid rock that 
comes from the earth’s center through geological 
openings and flows from volcanoes. Hot springs and 
geysers are examples of warmth created with this 
kind of energy. Geothermal heating and cooling 
does not use geothermal energy, but rather ground 
source energy.  (For that reason, you may hear 
geothermal heat pumps called ground source heat 
pumps.)  
III. PROPOSED WORK 
Carrier’s Hourly Analysis Program (HAP) is a 
computer tool which assists engineers in designing 
HVAC systems for commercial buildings. HAP is 
two tools in one. First it is a tool for estimating 
loads and designing systems. 
Second, it is a tool for simulating building energy 
use and calculating energy costs. In this capacity it 
is useful for LEED, schematic design and detailed 
design energy cost evaluations. HAP uses the 
ASHRAE transfer function method for load 
calculations and detailed 8,760 hour-by-hour 
simulation techniques for the energy analysis. 
This program is released as two separate, but similar 
products. The “HAP System Design Load” program 
provides system design and load estimating features. 
The full “HAP” program provides the same system 
design capabilities plus energy analysis features.  
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 Calculates design cooling and heating loads for 
spaces, zones, and coils in the HVAC system. 
 Determines required airflow rates for spaces, 
zones and the system. 
 Sizes cooling and heating coils. 
 Sizes air circulation fans. 
  Sizes chillers and boilers 
 Gather Data: Before design calculations can 
be performed, information about the building, 
its environment and its HVAC equipment must 
be gathered. This step involves extracting data 
from building plans, evaluating building usage 
and studying HVAC system needs. Specific 
types of information needed include:  
o Climate data for the building site. 
o Construction material data for walls, roofs, 
windows, doors, exterior shading devices 
and floors and for interior partitions 
between conditioned and non-conditioned 
regions.   
o Building size and layout data including 
wall, roof, window, door and floor areas, 
exposure orientations and external shading 
features. 
o   Internal load characteristics determined by 
levels and schedules for occupancy, 
lighting systems office equipment, 
appliances and machinery within the 
building.  
o  Data concerning HVAC equipment, 






the delay of real time congestion by over 32% and 
further enhance the quality of multimedia compared 
with ReAP without A-TXOP. Finally, we have 
TXOP-accessible, whose ultimate goal is aimed at 
reducing the delay of audio congestion. It includes 
selecting TXOP to send to multiple receivers, for 
analyzing the TXOP interval fully. It decreases the 
number of contentions to the medium and hence 
reduces the delay of multimedia congestion by over 
14%. A-TXOP is developed over Re_AP to uphold 
improvement. Which are given in below figures 
a,b,c. 
Open Loop vs. Closed Loop 
 If a contractor tells you that open loop systems are 
more efficient, most likely they either don’t know 
how to, or don’t want to install a closed loop.  It’s 
much easier to set a unit, pipe water to it and be 
done.  Furthermore, designing a closed loop requires 
the installer to know more about the product they 
are selling.  So do they really know how to 
commission a system and verify proper operation  
 Well water temp doesn’t change much year-round.  
The output heating capacity of the system is 
dependant on the EWT.  The unit is extracting heat 
from the entering water, so if the temp of that water 
is higher, it has more capacity to heat your home 
(and consequently, it will also operate more 
efficiently).  Closed loop systems circulate the same 
freeze protected fluid (brine) forever.  This brine is 
extracting heat from the earth and EWT’s can get 
down to 30 degrees in late winter.  For example, 
let’s look at the spec book and examine the heating 
capacity and efficiency of a 4-Ton unit and assume 
it’s late winter: 
IV. DESIGN OF CHILLED WATER 
 
V. CONCLUSION 
In this project Design of Air conditioning system 
using Geothermal technology is done successfully 
for small villa. The outdoor conditions of 
Hyderabad has been considered. Finally the output 
obtained is 10 TR. The villa considered is having 
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Comfortable application. The aim of the Project is 
achieved by the designing.As the project is based on 
the HVAC field i.e, Heat Ventilation and Air 
Conditioning.  
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